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[Q2] (A) Show how can you synthesize each of the following: (Select only Six) [12 Marks]
i Ethylene glycol
I 2 H 0 O) KMnO4 (|)H2_OH
" +0) ————
CH, " ° cod CH,OH
, CH>"OH CH,-OH
+ NaHCO; 27 +2 NaCl + CO,
CHzCI CH,OH
ii. Ethylacetoacetate
2 e +
ethyl acetate ethyl acetoacetate ethanol
(75%)
iii. Dioxane
_CH2
A N
ea
CH,—CH,
iv. Glycerol
O
4
Rﬂo D\>; ch}
R 4 Naoh! H,0 9
O — 3 R —{f + O,
0 heat ONa Ne! H
R—{ H
b
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v. Diethylmalonate

Q

- - ) O
rl. _?j_L Neglelda — || MaZh . Il
T TOH T T ONa B o TN
MaciH Qg CaHeOH (L &
T e Al R ! §
105-110°C Maly = Ca Hzat )y - o T o -
vi. Barbituric acid
0
O [ H
g 0 H I'I:ll - .
/ CHs N CHsONa / \
H, + SO ch\ C=0
CTOCHs  HTN C N/
Il ; H T H
0
Diethyl maln_nah Urea Barbituric acid
(Malonyl urea)
vii. Alanine
|
H DN
CH,(COOC,Hs), —25%M2, N2 CHICOOC,He), -2 CHy—C(COOC,Hg),
Diethyl malonate Sodium salt
?1’ Br
Br H,OM" I Heal
{'-ﬂ'ﬁry CH;—C(COOC,Hs); ——* CHy—C(COOH), cog
v e
CH;—CH—COOH ——2» CHy;—CH—COOH
viii. Allyl alcohol
CH,0(H HOJOC  ,w  CH, CH,
1 T W P 1 g
:I:H{JIH Holoc —2H° ri:H St ?H
CH,0OH CH,0H CH,OH
Glycerol Oxalic acid (unstable) Allyl aleohol
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(B) What is the Action of : [8 Marks]
i. Na. metal or Na/ Ethoxide On: a. Ethylene glycol b. Diethyl malonate
-+
CH,—OH 50C CH:—OH Na _ CH,—ONa
ia. | +Na —— | —+ T o> | 4+
CH,—OH CH,—ONa 100C  cp — G5la
COOEt + = - COOEt
- e
b. H2C\ Na OEt » Na HC
COOEt COOEt
ii. HCI On: a. Glycerol b. Ethylene glycol
ii.a. HC OH HCl »HC —OH 4 HC —Cl
CH,—OH gy CH,—Cl g1 CH,—Cl
b, | — | —
CH,—OH 160 CH,~—OH200 CH,—cl
iii. Dil HNO; On: a. Glycerol b. Ethylene glycol
H,—OH CH,—OH CH,—OH COOH
iii.a. HC on 2ilHNO, H(l: OH HC OH HC—OH
H,C——OH éHO COOH COOH
Glyceraldehyde Glyceric acid Tartonic acid
CH,—OH Dil. HNO, CH,—OH (|JH2—OH C|JHO COOH
. —_— > ; —_——
CH,—OH CHO COOH Gl COqH .gOOH o
Glycollic aldehyde  Glycollic acid Y 0*Y1€ acid  oxalic acid
iv. HIO4On: a. Glycerol b. Ethylene glycol
CHz_OH
HIO, HCHO CH,—OH HIO,
iv. aHC OH - + b. | —— » 2 HCOOH
| HCOOH CH,—OH
H,C——OH
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[Q3] (A) Complete the following equations: (Select only Five) [10 Marks]
. CH,—OH CHs CH,—O-_ FHa
i +o=< — > Ple
CH,—OH CH, CH,—O CH,4
GH,—OH CH,—ONO,
. H,SO, |
1. HC —OH +3 HNO3 f» HC ON02
TI.
H,C—CH H,C—ONO,
H2
iii. | + H3PO4 _— O\
CH,—OH CH,——CH,— OH
CH,—OH CH,—Cl
iv. | + PCly——— |
CH,—OH CH,—Cl
0
NH HN
O 0 2
POCI1
A+ s—( > S
Vo HsC Ot \ /
NH, AW
CHa
CH,—OCOCH,
. A —
vi. Glycerol +3 CH3COC1—>H|C OCOCH;
H,C——OCOCH;
vii. H C/COOEt CH-CHO M» CH;-CH=CH-COOH
2 + ii. Heat/ - CO,
COOEt
Page 50f 8




(B) Active methylene compounds are versatile synthetic reagents, Show how can you use ethyl
acetoacetate or Diethylmalonate to synthesize each of the following compounds:
(Select only Five) [10 Marks]
i. Acetylacetone
0 0 & O 0
II “ C2H5 [l 52 ] CHy—C—dCl
Ethyl acetoacetate Sodium salt
IOH
| 0O 0
II II i 1AHC| aucu Il Il
CH,C— {I3H CO+CyHs 3o » CHiC—CH,—~C—CH; + CO, + C,H:OH
i 2 4-Pentanedione
CF’ CH (Acetylacetone)
ii.Succinic acid
ﬂ g 4 ¢
| | C,HsONa CICHLO0ENs
CHyC—CH,;—COCHs ——— CHC—CH—COGHs gy
Ethyl acetoacetate Sodium salt
HDIH HIOH
“ 'ﬁ CH,COOH
1. conc.NaOH H-OH +
CH r_‘;|-| COiCHs S non * CHsCOOH + 2C5Hs
! TeY 2HOM CH,COOH
CHCO0IC Hs Succinic acd
H; ‘OH -
iii. Crotonic acid
HD%H HiOH
O O O O
I Il (CoHs)oMH It i ¥
CH;—C—H
CH3;—C—H
s ome — * CH3COOH + C,HsOH + CH3CH=—CHCOOH
Crotonic acid
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iv. Methyl uracil
O
NH HN
Q 9 ® poCl
MM+ o= ’» 0
HoC OFt \W /
2 HN
CHj
v. Acetoacetic acid
Q Q o R
OC,H ~+ >—oo H OC2Hs
% C,HONa + - 2Hs  cH,coct HBCJJ\ o
> NaHC “NaCl y—OC:H
OCzHs >/-7002H5 21
o o °
Q
OH
H.O H Heat
o)
vi. Diethyl acetic acid
O O -, O o0 O o
J N C,H;ONa A CH4CH,Br
H3C OC2H5 _— H3C a OC2H5 —_— H3C OC2H5
* CH,CHj
o O 1 CHxCH |
1.C,HsONa - CJLE\ /“_:_002H5 1. conc NaOH HyCH,C— CH— COOH
> 3 ! C : . y >
ii. CH;CH,Br OHiyg| © H; OH 2 Hyo H CHoCH,
I CH,CHz 1
e CH;COOH + C,H;OH
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vi. Cyclopentanoic

= =
A bl Moalh -0 H
I 1l -
I 1l -
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All the best wishes,

Dr. Abdelmotaal El-Sheikh
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